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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers the preparation of installation
drawi ngs and perfornmance cal cul ati ons, and the
fabrication and installation of an automati c,

heat - acti vat ed, open-head del uge type sprinkler
system

Materials and installation should be in strict
accordance with NFPA requirenents.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM C500 (1993; Addendum C500A - 1995) Metal Seated
Gate Valves for Water Supply Service

AWM C651 (1999) Disinfecting Water Mains
ASME | NTERNATI ONAL ( ASME)

ASME B16.1 (1998) Cast Iron Pipe Flanges and Fl anged
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1.

Fittings O asses 25, 125, and 250

ASME B36. 10M (2000) Wl ded and Seam ess Wought Steel
Pi pe

ASTM | NTERNATI ONAL (ASTM

ASTM A 135 (1993) Electric-Resistance-Wl ded Steel
Pi pe
ASTM A 53 (1999; Rev B) Standard Specification for

Pi pe, Steel, Black and Hot-D pped,
Zi nc- Coat ed Wl ded and Seanl ess

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1991) Enclosures for Electric Equi pnent
(1000 Vol ts Maxi nmum

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 13 (1994) Installation of Sprinkler Systens
NFPA 24 (1992) Standard for the Installation of
Private Fire Service Miins and Their
Appurt enances
NFPA 409 (1990) Standard for Aircraft Hangars
NFPA 70 (2002) National Electrical Code
U S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD 101B (1970) Col or Code For Pipelines and For
Conpressed Gas Cylinders

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD 595 (Rev B) Colors Used in Governnent
Pr ocur enent

UNDERWRI TERS LABCRATORI ES (UL)

UL 262 (1994) UL Standard for Safety Gate Val ves
for Fire-Protection Service

2 SUBM TTALS

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
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control. Include a columar |ist of appropriate
products and tests beneath each submittal
descri ption.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

The followi ng shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
t he specification:

SD-01 Preconstruction Subnmttals

Mat eri al, Equi pnment, and Fi xture Lists and Records of EXxisting
Conditions shall be submtted in accordance w th paragraph
entitled, "General Requirenents," of this section.

SD- 02 Shop Drawi ngs

The following shall be submitted for del uge autonmatic spinkler
systens in accordance with paragraph entitled, "General
Requirenents," of this section.

Connecti on Di agrans
Control Diagrans
Install ati on Drawi ngs

SD- 03 Product Data

The followi ng shall be submitted for deluge autonatic sprinkler
systens in accordance with paragraph entitled, "General
Requirenents," of this section.

Equi pnent and Performance Data
Equi pnent Foundati on Data

Manufacturer's catal og data shall be subnmitted for the foll ow ng
itenms in sufficient detail and scope to verify conpliance with the
requirenents of the contract docunents.

Pi ping Materials
Aboveground Pi pi ng Systens
Val ves

Det ecti on Systens

Al ar s

Ai r- Conpressors

Spri nkl er Heads

Materi al s

Supporting El enents

SD- 04 Sanpl es
Manuf acturer's Standard Col or Charts shall be submtted in

accordance with paragraph entitled, "General Requirenents," of
this section.

SECTI ON 13950 Page 5



SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations shall be submtted for del uge
automatic sprinkler systens in accordance with paragraph entitled,
"CGeneral Requirenents," of this section.

SD- 06 Test Reports

Test Reports shall be subnmitted for the following tests in
accordance with the paragraph entitled, "Field Testing and
Fl ushing," of this section.

Pressure Tests
System Test s
Qperating Tests

SD-07 Certificates

Li sting of Product Installation shall be submitted in accordance
with paragraph entitled, "Scope of Work," of this section.

Certificates shall be subnitted for the following itens show ng
conformance with the referenced standards contained in this
secti on.

Pi ping Materials
Aboveground Pi pi ng Systens
Val ves

Det ecti on Systens

Al ar s

Ai r Conpressor

Spri nkl er Heads

Materi al s

Supporting El enents

SD- 10 Operation and Mai ntenance Data

Operation and Mai ntenance Manual s shall be subnitted in accordance
with paragraph entitled, "Operation and Mii ntenance," of this
section.

1.3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: If Section 15003, "General Mechani cal
Provisions," is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Section 15003, "General Mechanical Provisions," applies to work specified
in this Section.
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Connection Diagrans shall be submitted indicating the relations and
connections for Piping Materials, Supporting Elenents, Air Conpressor
Sprinkl er Heads, Valves, existing water systems and Al arns. The draw ngs
shal |l indicate the general physical |layout of all controls, and interna
tubing and wiring details.

Control Diagrans shall be submitted for deluge autonmatic spinkler systemns
showi ng the physical and functional relationship of equiprment. Electrica
di agranms shall show size, type, and capacity of the systens.

Installati on Drawi ngs shall be submtted for deluge automatic spinkler
systems showi ng subsurface soil conditions, and | ocations and el evati ons of
exi sting obstructions and utilities. Draw ngs shall show coordi nation of
wor k between different trades and with the structural and architectura

el ements of work. Drawi ngs shall be in sufficient detail to show overal

di nensions of related itens, clearances, and relative |ocations of work in
allotted spaces, as well as where conflicts or clearance problens exist

bet ween various trades. Details of equipnent room|ayout and arrangenent
shall al so be subnitted

Mat eri al, Equipnent, and Fixture Lists shall include manufacturer's style
or catal og nunbers, specification and drawi ng reference nunbers, warranty
information, and fabrication site information.

Records of Existing Conditions shall be submitted showing the results of
Contractor's survey of work area conditions and features of existing
structures and facilities within and adjacent to the jobsite. Comencenent
of work shall constitute acceptance of existing conditions.

Desi gn Anal ysis and Cal cul ations shall be submtted for deluge autonatic
sprinkler systens including i nformati on on spray areas, hazard by cl ass,
tenperature setting of heads, and hydraulic cal cul ations.

Equi pnent and Performance Data shall be submitted for deluge autonatic
sprinkl er systens including graphs and tabl es show ng system pressures.

Equi pnent Foundation Data shall be submitted for deluge automatic sprinkler
systenms consisting of the follow ng itens:

Equi prent wei ght and operating | oads.
Horizontal and vertical | oads.
Si ze, location, and projection of anchor bolts.

Hori zontal and vertical clearances for installation, operation and
nmai nt enance.

Pl an di nensi ons of foundations and rel ati ve el evati ons.

Installation requirenents such as noi se abatenent, vibration isolation
and utility service.

Manuf acturer's Standard Col or Charts shall be subnmitted show ng the
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reconmended col ors and fini shes.

4  SCOPE OF WORK

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: WMake selections and fill in bl anks.

EE R R R R R R R R R R R R R R R R I R R R R I R

The work to be performed under this section includes designing and
[ providing new] [nodifying existing] automatic [open-head] [pre-action]

fire extinguishing sprinkler systenms for | hazard occupancy] [uniform
di stribution of water] to afford conplete fire protection coverage
t hr oughout Room | ], Building | ]. The design, equipnent,

materials, installation, and workmanship shall be in strict accordance with
the required and advi sory provisions of Volune 2 of NFPA 13, except where
nodi fi ed herein.

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Sel ect design.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Each system shall be designed to withstand [earthquakes] [hurricanes].

The del uge sprinkler systemshall nmeet the requirenents for an extra-hazard
system as defined in NFPA 13.

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Specify type(s) of sensing.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Each del uge val ve used to supply water shall be considered a separate
sprinkl er system and shall be provided with an individual automatic

heat -responsi ve system sensing a predeterm ned fixed tenperature, rate of
rise of tenperature, a conbination of predeterm ned fixed tenperature and
rate of rise of tenperature, infrared (6,500 to 8,500 angstrons) heat
sources, or ultraviolet (1,700 to 2,900 angstrons) heat sources, as

speci fied. Each deluge valve shall contain an approved nmanual rel ease

| ocated at the valve.

Pi pe sizing shall be based on hydraulic calculations to give an even
di stribution of water throughout the protected area.

Devi ces and equi prrent shall be nakes and types listed by UL or approved by
the FM | aboratories and shall be fromthe sane manufacturer.

Materials and work shall be in accordance with the required and advi sory

provi si ons of NFPA 13 and NFPA 24, unl ess otherw se specified. |In each of
t he NFPA standards referred to herein, the advisory provisions are
mandat ory, as though the word "shall" is substituted for the word "shoul d"

wherever it appears. Reference in these standards to the authority having
jurisdiction shall be interpreted to nmean the Contracting Oficer

Al electrical work and fire detection associated with the sprinkler system
shall neet the requirenents in the appropriate sections of Division 16,
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"El ectrical."

Listing of Product Installation shall be subnitted for deluge automatic
sprinkler systens showing at least 5 installed units, simlar to those
proposed, that have been in successful service for a mninumperiod of 5
years. The list shall include purchaser, address of installation, service
organi zation, and date of installation

PART 2 PRODUCTS

2.

2.

2.

2.

1 MATERI ALS

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Materials shall conformto the applicable specifications called out in the
fol |l owi ng paragraphs.

2 DESI GN

Desi gn of (pre-action) (deluge) fire extinguishing sprinkler systens shal
be by [pipe schedules for [ ] hazard occupancy] [hydraulic cal cul ations
for uniformdistribution of water over the design area] and shall conform
to NFPA 13 and the requirenments specified herein.

2.1 Spri nkl er Heads

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select required orifice size.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Heads shall have nominal [0.50-inch] [0.53-inch] [12.7 millineter] [13.5
mllineter] orifice. For pre-action systens, the rel ease el ement of each
head shall be of the internediate tenperature rating or higher as suitable
for the individual |ocation where it is installed. For deluge systens,
open heads shall be provided. For suspended ceilings, chrone-plated
ceiling plates and pendant sprinklers below the ceiling shall be provided.
Corrosion-resi stant sprinkler heads and sprinkl er-head guards shall be
provi ded as required by NFPA 13.

.2.2 Cabi net

Extra sprinkler heads and a sprinkler-head wench shall be provided in a
net al cabi net adjacent to the pre-action valve within each building. The
nunber and type of extra sprinkler heads shall be as specified in NFPA 13.

2.3 Val ves

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

Val ves shall be operated by an i ndependent detection system (Del uge)
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(Pre-action) valve clappers shall incorporate a nmechanical |atching

mechanismthat will not be affected by changes of pressure in the water
system If 6-inch 150 mllinmeter valves are used in 8-inch 200 nillineter
risers, smoothly tapered connections shall be provided. In addition to

autonmatic operation, each valve shall be arranged for nmanual release at the
val ve. Gages shall be provided at the valves. A test detection device
shal |l be provided for each actuation circuit adjacent to each val ve that
the device controls, as required by NFPA 13. Renote nmanual rel eases shal
be provided at | ].

2.2. 4 Distribution of Water

Distribution shall be essentially uniformthroughout the area in which it
is assuned the sprinkler heads will open. Variation in discharge from

i ndi vidual heads in the hydraulically nost renpte area shall be between 100
and 120 percent of the specified density.

2.2.5 Density of Application of Water

EE R R R R R R R R R R R R R R R R R R R R R R R I

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Pi pe shall be sized to provide the specified density when the systemis
di scharging the specified maximumrequired flow. Application to horizonta

surfaces bel ow the sprinklers shall be | ] gallons per mnute (gpn) per
square foot liter per minute (Il pn) per square neter with outside hose
streamrequirenents of | ] gpm | pm

2.2.6 Sprinkl er Discharge Area

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Select either of the follow ng two paragraphs.
I nsert area di nmensions.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Area shall be the hydraulically nost renote | ]-square foot neter area
as defined in NFPA 13.

Area shall be as indicated based on the | ] foot nmeter radius rule and
shall conformto NFPA 409 for aircraft hangars.

2.2.7 Friction Losses
Losses in pipe shall be calculated in accordance with the Hazen-W Il i ans
formula with a Cvalue of 120 for deluge, and C-values of 100 for
pre-action for steel pipe, 150 for copper tube, and 140 for cenent-lined,
ductile, iron pipe and non-asbestos cenent pipe.

2.2.8 Location of Sprinkler Heads
The spaci ng of sprinkler heads shall not exceed that pernitted by NFPA 13

for ordinary hazard occupancy, except that for a discharge density of nore
than 0.20 gpm per square foot 8.1 liter per minute per square neter, the
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spaci ng of the sprinkler heads shall not exceed that for extra hazard
occupancy. The spacing of sprinklers on the branch Iines shall be
essentially uniform

2.2.9 Wat er Suppl y

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R I R

Hydraulic cal cul ations shall be based on a static pressure of | ]
pounds per square inch, gage (psig) kilopascal, gage with | ] gpm | pm
bei ng avail able at a residual pressure of | ] psig kil opascal at the

[point indicated] [junction with the distribution systeni.

2.3 DETECTI ON SYSTEMS

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Detection systemshall be [pneunatic] [hydraulic] [electric] [heat
detectors] [snoke detectors]. The nondetecting connecting (piping)
(tubing) (wiring) shall be supervised circuits. Tubing and wiring shall be
installed in protective (material) (netal) conduit or tubing.

2.3.1 Spot Heat Detection Units

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Units shall be provided for [surface] [flush] outlet box nounting. Units
shal | be supported independently of conduit, tubing, or wiring connections.
Units shall be conpletely netal enclosed and shall be [conbination fixed
tenperature and rate-of-rise] [fixed tenperature and rate-conpensat ed]
[infrared] [ultraviolet] | ] type. Contacts shall be
self-resetting after (response to rate-of-rise) actuation. Operation under
fixed tenperature actuation shall result in an indication that nay be noted
by external visual inspection of the unit or the unit nmay be of the
self-resetting type. At least two units shall be provided in spaces over
600 square feet 55.7 square neter. Fixed tenperature type units shall be
provided in areas subject to abnornal tenperature changes, such as showers
and boiler roonms. Units located in areas subject to noisture or exterior
at nospheric conditions shall be types approved for such |ocations. Renoval
of any unit fromthe systemshall result in the actuation of a trouble
signal. Not less than two extra detection devices of each type for each
system shall be provided. A portable electric device suitable for testing
the detectors shall be furnished.

2.3.2 Snoke Detection Units

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Select wording to suit project.
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

Det ecti on of abnornal snoke densities shall be provided by the (ionization
principle) (photoelectric principle) (cloud-chanber principle). Control
and power panels required shall be provided either as individual units or
integral with the nain control panel. Detectors and associ ated panel s that
are conpatible with the main control panel and suitable for use in a
supervised circuit shall be provided. Malfunction of the electrica
circuitry to the detector or its control or power units shall result in the
operation of the systemtrouble devices. Each detector shall contain a
visible indicator lanmp that shall show when the unit is activated. Each
detector shall be the plug-in type in which the detector base contains
screw ternminals for making wiring connections. Detector spacing and

| ocation shall be in accordance with the manufacturer's reconmendation. A
renote indicator |lanp shall be provided for each detector that is |ocated
above suspended ceilings, beneath raised floors, or otherw se conceal ed
from view.

.3.2.1 | oni zation Detectors

Mul ti pl e chanmber type ionization detectors responsive to both invisible and
vi si bl e products of conbustion shall be provided. Detectors shall not be
susceptible to operation due to changes in relative humdity. The
sensitivity of each detector shall be field-adjustable to conpensate for
the conditions under which it is to operate. Detectors shall be the
two-wire type.

.3.2.2 Phot oel ectric Detectors

Detectors provided shall operate on a multiple cell concept using a
light-emtting diode (LED) light source. Failure of the LED shall not
cause an alarmcondition but shall operate the detector indicating |anp.

.3.2.3 Cl oud Chanber Detectors

A UL-listed FM approved detector neasuring particles in the 0.0025 to 0.01
m croneter range shall be provided through a sanpling nechanism Failure
of the sanpling nmechani smshall cause a trouble signal

.3.3 Control Pane

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

A modul ar type control panel for electrically operated detection systens
shal |l be provided and installed in a surface-nounted steel cabinet with

hi nged doors and cylinder lock. The control panel shall be a neat,

conpact, factory-wired assenbly containing all parts and equi pnent required
to provide all specified operating and supervisory functions of the system
Batteries shall be located in a steel, |ockable cabinet. The cabinet shal
be enanel -finished on the inside and the outside, with prom nent rigid
plastic or netal identification plates attached. Trouble lights shall be

| ocated on doors of cabinets; a trouble alarmshall be | ocated above top of
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cabinet. System power shall be 120-volt, 60-hertz service, transforned
through a two-winding isolation transforner and rectified to | ow vol tage dc
for operation of all systemactuating, signal sounding, trouble signal, and
fire alarmtripping circuits. Electric detection systemshall be

el ectrically supervised agai nst opens on all circuits. A ground fault
condition that prevents the required operation of the systemor a single
break in any of the actuation systemcircuits shall result in the
activation of a [4-inch] [100 mIlinmeter] systemtrouble bell [ ].

Loss of ac power shall result in operation of the systemtrouble alarm
Troubl e al arm shall sound continuously until the system has been restored
to normal or trouble silencing switch has been operated. A silencing
switch that transfers trouble signals to an indicating |lanp shall be

provi ded so that correction of the trouble condition will autonatically
transfer trouble signal fromindicating | amp back to trouble alarmunti

the silencing switch is restored to normal position. Electrical control
panel s, batteries, and battery charger for electrically actuated systens
shal | be weat herproof type or located in areas not subject to water damage.

.3.4 Secondary Power Supply

A battery charger and the specified quantity of nickel-cadni um
| ead-cal cium or seal ed | ead-acid, rechargeabl e storage batteries shall be
provi ded.

.3.4.1 Battery Charger

Charger shall provide conpletely automatic high and | ow charging rate and
shal | be capabl e of recovery of the batteries fromfull discharge to ful
charge in 24 hours or less. An ammeter for recording rate of charge and a
voltneter to indicate the state of battery charge shall be provided. |If a
high-rate switch is provided, a red pilot Iight shall be provided as part
of the unit assenbly to indicate when batteries are nmanually placed on a
hi gh rate of charge

.3.4.2 Storage Batteries

Batteries of the proper anpere-hour rating shall be provided to operate the
system and provi de supervision for up to 60 hours. Calculations shall be
subm tted that substantiate the battery capacity. Reliable separation
between cells shall be provided to prevent contact between term nals of

adj acent cells and between battery terninals and other nmetal parts.

.3.5 Wring

Al ternating current (ac) operating power for control panel, battery
charger, and air conpressor shall be obtained, ahead of all building
services, fromthe line side of the incomng facility power source.

I ndependent properly fused safety switches shall be provided, with

provi sions for |ocking the covers and operating handles in the POAER ON
position for these connections. The switches shall be | ocated adjacent to
the main distribution panel. The switch boxes shall be painted red and
identified by a permanent |ettered designation. Wring with color code
shal |l be provided in accordance with NFPA 70. Wre for 120-volt circuits
shall be No. 12 AWG minimum Wre for lowvoltage dc circuits shall be No.
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14 AWG, minimum Wring shall be provided in rigid netal conduit,
i nternedi ate netal conduit, electrical netallic tubing, as specified.

2.3.6 Conductor ldentification

Circuit conductors within each enclosure where a tap, splice, or
termnation is nmade shall be identified. Conductor shall be identified by
pl astic-coated, self-sticking, printed narkers or by heat-shrink-type

sl eeves. The narkers shall be attached in a nmanner that will preclude
accidental detachment. The control circuit term nations shall be

i dentified.

2.3.7 Super vi si on

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select wording to suit project.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

[Pre-action sprinkler piping] [Pneumatic detection system shall be
supervised. A break in the piping or tubing systenms resulting in | oss of
pneurmatic pressure shall result in the activation of a trouble alarm A
silencing switch shall be provided and arranged to transfer trouble signals
to an indicating | anp and ensure that correction of the trouble condition
will automatically transfer the trouble signal fromthe indicating |anp
back to the trouble alarmuntil the silencing switch is restored to nornal
posi tion.

2.4 ALARNS
2.4.1 Water Motor Alarm

Al arns of the approved weat her proof and guarded type shall be provided.
Each al arm shall sound locally upon flow of water in the sprinkler system
to which it is connected. Alarnms shall be mounted on the outside of the
outer walls of each building, at a |location as directed.

2.4.2 Local Al arm

An electric alarmhorn or bell, as specified, shall be provided to sound
| ocally on operation of any detection system regardless of whether water
flows or not. The current for these alarns shall be taken fromthe
facility service where connection is nade ahead of all other services.

2.4.3 Fire Al arm

Equi pnent for the automatic transmttal of an alarmover the facility fire
al arm system shal |l be provided and arranged to actuate by detection system
and by the flow of water in each sprinkler system {ass A supervision of
detection and actuation circuits shall be provided.

2.4.4 Troubl e Al arm

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Select wording to suit project.
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

A local [4-inch] [100 mllimeter] electric alarm[bell] [horn] [ ]
shall be provided to indicate trouble or failure of the detection system
air conpressor, including abnormal | ow pressure conditions [pre-action
sprinkl er piping systeny.

.5 TANK- MOUNTED Al R COVPRESSOR

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect tank capacity.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

An approved autonatic type electric-motor-driven air conpressor including
pressure switch, air piping and a [ ] [10]-gallon [38]-liter

m ni mum capacity tank shall be provided. The conmpressor shall have a

m ni mum capacity capable of charging the conplete sprinkler systemto
normal systemair pressure within 30 minutes and within 15 mnutes for the
pneurmati c detection system Each systemshall be provided with an approved
automatic air naintenance devi ce.

.6 ABOVEGROUND PI PI NG SYSTEMS

Fittings shall be provided for changes in direction of piping and for al
connections. Changes in piping sizes shall be nade through standard

tapered reducing pipe fittings; the use of bushings will not be permtted.
Joi nting conpound for pipe threads shall be pol ytetrafluoroethyl ene (PTFE)
pi pe thread tape, pipe cement and oil, or graphite and oil, applied only on

mal e threads. Pipe nipples 6 inches 150 mllineter |ong and shorter shal

be Schedule 80 steel pipe. The piping shall be concealed in areas with
suspended cei lings.

.6.1 Wat er Pi pe

Pi pe shall be carbon steel. Al piping shall be suitable for a working
pressure of not |ess than 175 psig, 1207 kil opascal gage, in accordance
wi th ASME B36.10M or ASTM A 135.

.6.2 Sprinkler Pipe and Fittings

Sprinkler pipe and fittings shall neet NFPA 13, except that steel piping
shal | be Schedul e 10 for sizes smaller than 8 inches 200 nmillineter and
Schedul e 30 for sizes 8 inches 200 mllinmeter and larger. Water notor

al arm pi ping shall be zinc-coated steel pipe and fittings. Rubber gasketed
grooved-end pipe and fittings with nechanical couplings shall be permtted
only in pipe size 4 inches 100 mllineter and |arger. Rubber gaskets for
use in dry pipe sprinkler systemshall be UL listed. Restriction orifices,
reduci ng flanges, and plain-end fittings with nechanical couplings that use

steel gripping devices to bite into the pi pe when pressure is applied shal
not be used.

.6.3 Doubl e Basket Strainers

When specified, double gasket strainers with renbvabl e screens having
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standard perforations 0.125 inch 3 nillineter in diameter shall be provided
in the riser beneath the del uge val ves.

2.6.4 Pi pe Hangers and Supports

Pi pe hangers and supports shall be provided in accordance with NFPA 13 and
shall be black iron

2.6.5 Val ves

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect valve type

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Val ves shall be provided as required by NFPA 13 and of types approved for
fire service. Gate valves shall open by countercl ockwi se rotation. Check
val ves shall be flanged, clear opening, swi ng check type with flanged

i nspection and access cover plate for sizes 4 inches 100 mllineter or
larger. An outside screw and yoke (0OS&Y) val ve shall be provided beneath
each [deluge] [pre-action] valve in each riser when nore than one valve is
supplied fromthe same water supply pipe.

Sprinkl er system val ves shall be equi pped with el ectrical supervision
devi ces, connected to the building fire alarmsystem indicating the open
or closed position of the valve or any trouble condition. The devices
shal |l neet requirenents of Division 16, "Electrical."

2.6.6 Identification Signs

Properly lettered approved netal signs conformng to NFPA 13 shall be
attached to each valve and al arm device. Design data identification plates
shal |l be permanently affixed to the riser of each system

2.6.7 I nspector's Test Connection

Test connections shall be provided about 6 feet 1830 mllineter above the
floor for each sprinkler system |ocated at the nbst hydraulically renote
part of each system Test connection piping shall be provided to a

| ocation where the discharge will be readily visible and where water may be
di scharged wi thout dammge.

2.6.8 Mai n Dr ai ns

Drain piping shall be provided to discharge at safe points outside the
buil ding or to sight cones attached to drains of adequate size to readily
receive the full flow fromthe drain under maxi mum pressure. Auxiliary
drains shall be provided as required by NFPA 13.

2.6.9 Pi pe Sl eeves

Pi pe sl eeves shall be provided where piping passes through walls, floors,
roofs, and partitions. Sleeves shall be secured in proper position and

| ocation during construction. Sleeves of sufficient length to pass through
entire thickness of walls, floors, roofs, and partitions shall be provided.
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Not less than a 0.25-inch 6.0 mllinmeter space between exterior of piping
or pipe insulation and interior of sleeve shall be provided. Space shal

be firmy packed with insulation and cal ked at both ends of the sleeve with
pl asti c wat er proof cenent.

.6.9.1 Sl eeves in Masonry and Concrete Walls, Floors, Roofs

ASTM A 53, Schedul e 40 or standard wei ght, zinc-coated steel pipe sleeves
shal |l be provided in masonry and concrete walls, floors, and roofs as
required. Sleeves in floor slabs shall extend 3 inches 75 millinmeter above
the finished floor.

.6.9.2 Sl eeves in Partitions and Gt her Locations

Zi nc-coat ed steel -sheet sleeves having a noninal weight of not |ess than
0. 90 pound per square inch 0.633 gram per square mllinmeter shall be
provided in other than nasonry and concrete partitions and walls, floors,
and roofs.

.6.10 Escut cheons

Approved one-pi ece or split-hinge-type escutcheons shall be provided for
pi pi ng passing through floors, walls, and ceilings in both exposed and
conceal ed areas. Chrone-plated nmetal escutcheons shall be provi ded where
pi pe passes through finished ceilings. Oher escutcheons of steel or cast
iron with alum num paint finish shall be provided where indicated.

Escut cheons shall be securely anchored in place with setscrews or other
approved positive neans.

.6.11 Fire Departnent Inlet Connections

Inl et connections, about 3 feet 915 mllineter above grade, of the approved
two-way type with 2.5-inch 65 mllineter National Standard fenal e hose
threads with plug and chain shall be provided.

.6.12 Joints
Joints shall be threaded or flanged; welded joints are not acceptable.
.7 BURI ED PI PI NG SYSTEMs

. 7.1 Pi pe and Fittings

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Sel ect cover depth.

EE R R R R R R R R R R R R R R R R R R R R R R R I R

Qut si de-coated cenent-lined ductile iron pipe and fittings conformng to
NFPA 24 shall be provided for piping under the building and | ess than 5 feet
1525 millineter outside the building walls. Joints shall be anchored in

accordance with NFPA 24, using pipe clanps and steel rods. M ni num pi pe

size shall be 6 inches 150 millineter. M ninmum depth of cover shall be

[ ] [3] feet [915] millinmeter. Piping nore than 5 feet1525 nillineter

outside the building walls shall be outside-coated, cenent-Ilined, ductile,
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2.

iron pipe and fittings conform ng to NFPA 24 and provi ded under Section
02515, "Water Systens.”

.7.2 Val ves

Val ves shall be provided as required by NFPA 24 for fire service. Gate
val ves shall conformto AWM C500 or UL 262 with cast iron body and bronze
trim and shall open by counterclockw se rotation

. 7.3 Post Indicator Valve Assenbly (PIV)

Assenbly shall consist of a standard FM approved or UL-Ilisted inside-screw
gate valve with an above-grade post indicator or a conpletely
factory-assenbl ed FM approved quarter-turn val ve and above-grade post

i ndi cator-operator. Direction to open shall be countercl ockw se

Quarter-turn valve shall be a wafer-type butterfly valve, rated at 175 ps
1207 kil opascal, elastoner-lined and seal ed. Liner shall act as a gasket
bet ween ASME B16.1, dass 125 or O ass 250 flanges. Post shall have a

fail-safe feature to keep valve intact in case of breaking off above grade.
Operator shall be wormgear type with pernanently oil-lubricated

wat erti ght gear case conplete with handle.

Surfaces bel ow grade shall receive a coating of bitunmen not |ess than 20
mls 0.51 millineter thick. Above-grade surfaces shall be filled, prined
and finished with a nultiple coat of high-gloss, weather-resistant, red
enanel .

Post indicator valves shall be fitted to accommpdate el ectrical supervisory
swi t ches.

El ectrical supervisory switches shall be provided for interconnection to
the building fire alarmsystem Switches and connections shall neet the
requi renents of Section 13852, "Fire-Al arm Systens."

.7.4 Val ve Boxes

Except where indicator posts are provided, each gate valve in buried piping
shal |l be provided with an adjustable cast-iron valve box of a size suitable
for the valve on which it is to be used. Boxes outside of paved areas nay
be of acrylonitrile-butadi ene-styrene (ABS) plastic or of inorganic fiber
rei nforced bl ack polyolefin plastic. The head shall be round and the |id
shall have the word WATER cast on it. The |east dianmeter of the shaft of
the box shall be 5.25 inches. 133 nillinmeter. Each cast-iron box shall be
provided with a heavy coat of bitum nous paint.

.8 VALVE SIG\S

Properly lettered approved netal signs shall be attached to each control
val ve.

9 MODI FI CATI ONS TO EXI STI NG PCST | NDI CATOR VALVES

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Delete or nodify this part as required.

EE R R R R R R R R R R R R R R R R R R R R R O R

The Contractor shall nodify existing post indicator valves by furnishing
and installing a doubl e-pole double-throw limt switch on each valve. The
l[imt switch shall be enclosed in a NEMA 250, Type 4, enclosure and shal
be rated 15 anperes at 115 volts ac. The linmt switch shall be installed
to actuate when the valve starts to close and when the valve is fully open

Wring for these switches shall be extended to the existing fire-alarm
panel and shall be installed in conduit.

2.10 MOTORS

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Delete if air conpressor is not required.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Motors | ess than 3/4 horsepower 560 watts shall be Type TEFC, single-phase,
115-volt, 60-hertz, capacitor start.

Mot ors over 3/4 horsepower 560 watts shall be Type TEFC, three-phase,
208-volt, 60-hertz, normal torque.

Mot ors used on air-conpressors shall be close-coupled to the conpressors.

PART 3 EXECUTI ON

The del uge sprinkler systemshall be provided with conplete drai nage
facilities in accordance with the applicable requirements of NFPA 13.

3.1 CONNECTI ONS TO EXI STI NG WATER SUPPLY SYSTENMS

Tapping or drilling machi ne val ve and nechani cal joint type sleeves shal

be used for connections to be made under pressure. Sleeves shall be bolted
around the mains and the valve conformng to AWM C500 shall be bolted to
the branch. The valve shall be opened, drilling nmachine attached, tap
made, valve closed, and drilling machi ne removed, all wi thout interruption
of service. The Contracting Oficer shall be notified in witing at |east
15 days prior to the date the connections are required; approval shall be
recei ved before any service is interrupted. Material required to nake
connections into the existing water supply systemshall be furni shed and
excavating, backfilling, and other incidental |abor performed as required.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Add any governnent-furni shed assi stance.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

The [Contractor shall furnish] [Government will furnish only] the | abor and

the tapping or drilling machi ne for nmaking the actual connections to the
exi sting systens.
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3.2 DI SI NFECTI ON

New wat er pi pi ng and existing water piping affected by the Contractor's
operation shall be disinfected in accordance with AWM C651. Piping
systens shall be filled with a solution containing a m nimumof 50 parts
per million (ppn) of available chlorine and the solution allowed to stand
for a mnimum of 24 hours. The solution shall be flushed fromthe system
with clean water until maxi mumresidual chlorine content is not greater
than 0.2 ppm The Government will supply the water but the Contractor
shal | be responsi ble for approved disposal of contam nated water

3.3 PAI NTI NG

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: Coordinate with painting section

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Manuf acturer's standard-fini sh equi pnent surfaces damaged during
construction shall be brought to as-new condition by touchup or repainting
to the satisfaction of the Contracting Officer, or replaced with new
undamaged equi pnent at no additional cost to the Government.

Pi pe, pipe hangers, supports, and other iron work in conceal ed spaces shal
be thoroughly cl eaned and painted with one coat of prinmer paint.

Al'l exposed piping, valves, and appurtenances, including hose racks and
reel s, but excluding hoses, hose nozzles and Si anese connections, shal
recei ve on coat of enanel, Color No. 11105 (red) in accordance with M L-STD
101B and FED- STD 595.

3.4 ELECTRI CAL WORK

El ectrical work is specified in Division 16, "Electrical," except as noted.
Mot ors, controllers, contactors, and di sconnects shall be furnished with
their respective pieces of equipnent, except that controllers indicated as
part of the notor control centers shall be provided under Section 16345,

“Mdtor Control." Mtors, controllers, contactors, and di sconnects shal
conformto and shall have el ectrical connections provided under Section
16145, "Standard Wring Systens." Controllers and contactors shall have

maxi mum 120-volt control circuits and auxiliary contacts for use with the
controls furnished. Wen notors and equi pnent are furni shed | arger than

sizes indicated, the cost of providing additional electrical service and

rel ated work shall be included under this section

3.5 FI ELD TESTI NG AND FLUSH NG
Test reports required for new work shall be perforned by the Contractor
When the Contracting O ficer desires to be present during testing, the
Contractor shall notify the Contracting Oficer 48 hours in advance of the
start of testing.

Test reports shall be submtted for Pressure Tests, System Tests and
Qperating Tests.
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3.5.1 Fl ushi ng of Under ground Connecti ons

Under ground mai ns and | ead-in connections to systemriser shall be flushed
before connection is nade to sprinkler piping to remove foreign materials
that may have entered the underground during the course of the
installation. The flushing operation shall be continued until water is

cl ear.

Under ground mai ns and | ead-in connections shall be flushed at a flow rate
not |less than indicated below or at the hydraulically cal cul ated water
demand rate of the system whichever is greater

Pi pe Size Fl ow Rate Pi pe Size Fl ow Rate
(i nches) (gpm (millineter) (1pm

4 400 100 1512

5 600 125 2268

6 750 150 2835

8 1, 000 200 3780

10 1, 500 250 5670

12 2,000 300 7560

3.5.2 Prelimnary Tests

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect water pressure.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Each system shall be hydrostatically tested at | ] [200] psig [1380]

kil opascal for a period of 2 hours and flushed in accordance with NFPA 13.
Pi pi ng above suspended ceilings shall be inspected, tested, and approved
before installation of ceilings. The alarns and ot her devices shall be
tested. The water flow alarns shall be tested by flowi ng water through the
i nspector's test connection. Wen tests have been conpl eted and al
corrections nade, a signed and dated certificate, simlar to that specified
in NFPA 13, shall be submitted with a request for formal inspection and
tests.

3.5.3 Fornmal | nspection and Tests

The Contracting Officer will witness fornal tests and approve all systens
before they are accepted. The request for formal inspection shall be
submitted at least 15 days prior to the date the inspection is to take

pl ace. An experienced technician regularly enployed by the Contractor
shal |l be present during the inspection. At this inspection, any or all of
the required tests shall be repeated as directed. Each detection device
and its connection to each valve shall be tested by the application of
heat. Each deluge systemshall be tested by full flow fromthe individua
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system or any conbination of systems. Defects in the work provided by the
Contractor shall be corrected, and additional tests shall be made until it
has been denpbnstrated that the systens conply with all contract

requi renents. Appliances, equipnent, electricity, instrunents, connecting
devi ces, and personnel for the tests shall be furnished by the Contractor
The Governnent will furnish the water for the tests.

.5.4 Di sposition of Test Water

The Contractor shall obtain approval of the plan for the disposal of water
issuing fromtest outlets to avoid property damage

.5.5 Test Poi nt

The hydrostatic test pressure shall be measured at the | ow point of the
i ndi vi dual system or zone being tested.

.5.6 Leakage

The inside sprinkler piping shall be installed so that there will be no
vi si bl e | eakage when the systemis subjected to the hydrostatic Pressure
Test s.

.5.7 Pi pi ng Test

Pi pi ng between the check valve in the fire departnent inlet piping and the
out side connection shall be tested the sanme as the bal ance of the systens.

.5.8 Test Bl anks

Test blanks, if used, shall be of the self-indicating type. Test blanks
shal | have red painted lugs protruding beyond the flange in a way to
clearly indicate their presence. Test blanks shall be nunbered to enable
tracking their use and location and to ensure their renoval after the test
is conpl eted.

.6 OPERATI ON AND NMAI NTENANCE

The Contractor shall submt [6] [ ] copies of the Operation and

Mai nt enance Manual s 30 days prior to testing the del uge automatic sprinkler
systens. Data shall be updated and resubmtted for final approval no |ater
than 30 days prior to contract conpletion

Qperation and Mai ntenance Manual s shall be consistent with nanufacturer's
standard brochures, schematics, printed instructions, general operating
procedures, and safety precautions. Test data shall be |egible and of good
quality. Light-sensitive reproduction techniques are acceptabl e provided
finished pages are clear, |legible, and not subject to fading. Pages for
vendor data and nanual s shall have 3/8-inch 10 millineter holes and be
bound in 3-ring, |oose-leaf binders. Data shall be organized by separate

i ndex and tabbed sheets, in a |oose-leaf binder. The binder shall lie flat
with printed sheets that are easy to read. Caution and warning indications
shal |l be clearly |abeled.
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The Contractor shall provide classroomand field instructions in operation
and nmai ntenance of systens equi prent where required by the technica

provi sions. These services shall be directed by the Contractor, using the
manufacturer's factory trained personnel or qualified representative. The
Contracting Oficer shall be given seven days witten notice of schedul ed
instructional services. Instructional naterials belonging to the

manuf acturer or vendor; e.g., lists, static exhibits, visual aids, shall be
made available to the Contracting Oficer

-- End of Section --
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